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| seek to explore the areas where philosophy and chemistry intersect in order to show how
philosophical ideas about the nature of matter and causality have been reflected in the development
of chemical science and how chemistry, which studies the structure and transformation of matter,
can improve philosophical understanding of reality. It is crucial to look into the relationship between
philosophy and chemistry from a scientific and practical perspective. This study enhances the
effectiveness of chemical processes in relevant industries and enables a deeper comprehension of
their nature. For example, pharmacology, biotechnology, environmental protection, and the
creation of new materials all heavily rely on the integrated approaches of philosophy and
chemistry. Analysis and comparison are used to identify general principles and concepts that link
philosophy and chemistry, review philosophical and scientific sources on atomism, compare
philosophical and chemistry approaches to the nature of matter, and look at historical stages of the
development of philosophical ideas that influenced the formation of chemical science. Through the
nexus of chemistry and philosophy, the research looked at the nature of matter, the ideas of causality,
the properties of chemical bonding, and ethical and scientific challenges. The philosophical
foundations of these questions were supplemented with actual evidence from chemistry. The results
of the study made it possible for both science and philosophy to gain a better understanding of
chemical processes. From a practical standpoint, the results of the study contribute to the
development of new technologies in the fields of ecology, materials science, pharmacology, and
biotechnology. The study also seeks to resolve scientific and ethical issues while upholding moral
and responsible norms. The practical significance of the study contributes significantly to the
improvement of humankind's standard of living through the real application of scientific discoveries.
This is what happens when chemistry and philosophy collaborate.

Keywords: Chemistry, philosophy, atomism, chemical connection, ethics, unity of being.

Introduction

Over the ages, the relationship between philosophy and chemistry has evolved. Currently,
two international journals are published in the field of philosophy of chemistry and an annual
international conference is held, and all of them have existed more or less since the field began to
develop[1].Philosophy investigates the nature of being, reality, and causality; chemistry provides
experience and actual data to support these ideas. New theories regarding the nature of matter, its
structure and characteristics, and the relationships in the universe are produced by the interaction
of these two scientific fields. This article explores the areas where philosophy and chemistry
converge, as well as the issues they share and how they work in tandem. We are able to get a more
profound comprehension of the nature of matter because of the interconnectivity of the sciences.
Philosophical assertions added to the methodological underpinnings of chemistry aid in the
advancement of scientific understanding. For example, philosophical approaches play an
important role in the interpretation of chemical processes and the study of their cause-effect
relationships. The science of chemistry is not just about discovery. It is also, and especially, about
creation. It is an art of the complexification of matter[2]. Currently, chemistry is not only an
experimental science, but also an important part of the formation of worldview views.
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Materials and methods

Both scientific-empirical and historical-philosophical methodologies were used in this
investigation. The following methodological techniques were applied during the study:

Historical method: the development of chemical science and its relationship to philosophy
are examined.

Comparative approach: an analysis of the connections between philosophical and
chemical ideas was conducted.

Theoretical analysis: ideas like chemical bonding, causation, and atomism were examined
theoretically.

Empirical research: certain chemical science experiments and their outcomes were
examined from a philosophical standpoint.

The study made use of scientific publications, philosophical treatises, historical materials,
and the findings of contemporary chemical research.

Main part

1. Historical Roots: Atomism

Atomism originated in Ancient Greek philosophy with Democritus, who proposed that
indivisible particles make up all matter. While initially theoretical, this concept gained empirical
validation through the work of John Dalton and Dmitri Mendeleev. For example:

e Atomism underpins modern nanotechnology, enabling innovations such as carbon
nanotubes and quantum dots.

e Mendeleev’s Periodic Law, influenced by philosophical ideas of unity, systematically
organized chemical elements, bridging science and philosophy.

Democritus was one of the pioneers of the concept of atomism. He held that indivisible tiny
particles called atoms make up all matter. Despite being based on a philosophical perspective, his theories
were purely theoretical at the time because there was no empirical support for them. The concept of
atomism was validated by science in the seventeenth and nineteenth centuries, along with the
development of chemistry as a separate science. Chemical elements are made up of atoms and the laws
governing their interactions, as demonstrated by John Dalton's Atomic Theory[3]. Additionally, the
systematization of chemical elements was greatly aided by Dmitri Mendeleev's periodic law. The
discovery of D. I. Mendeleev's periodic law was highly appreciated by philosophers and prominent
scientists. For example, the great scientist and economist Friedrich Engels called D. 1. Mendeleev's
discovery of the periodic law a "scientific breakthrough”[4]. Many contemporary theories of chemistry
are based on the atomistic philosophy. For instance, contemporary quantum chemistry describes how
atoms and molecules behave by fusing mathematical and philosophical theories. This method increases
our understanding of the nature of matter and opens up new experimental options in chemistry. For
example, Bohr model, description of the structure of atoms, especially that of hydrogen, proposed (1913)
by the Danish physicist Niels Bohr. The Bohr model of the atom, a radical departure from earlier,
classical descriptions, was the first that incorporated quantum theory and was the predecessor of wholly
quantum-mechanical models.[5] The contributions of Niels Bohr and Ernest Rutherford to the creation
of atomic theory are emphasized. Their models enabled the explanation of the laws governing the
arrangement of electrons in atoms and provided a more accurate description of the atom'’s structure. The
study of the nature of chemical bonds was made possible by these findings. The study of atomic structure
has aided in the creation of new scientific fields in the modern era, including nanotechnology and
biotechnologies. Understanding how matter is arranged at the microscopic level is important from both
a scientific and philosophical standpoint. Modern chemistry is based on the concept of philosophical
atomism. Consequently, the secret to a better comprehension of chemistry is still its philosophical roots.

2. Causality and chemical reactions

Causality, a fundamental philosophical concept, is essential in understanding chemical
reactions. Antoine Lavoisier’s law of conservation of mass exemplifies this principle, asserting that
mass remains constant in a chemical reaction. Modern quantum chemistry further explores causality,
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explaining probabilistic reactions and the role of catalysts. Philosophical and chemical notions of
causality are deeply intertwined, providing a holistic understanding of reaction mechanisms. One of
the key ideas in philosophy is causation. Subsequent philosophical discussion of the nature of
causation has led to two main proposals According to one popular view “causation” refers to the
production or generation of effects by material and human agents, often allied to the Aristotelian
view of efficient causes and in recent writing to the revival of the notion of “causal power”(Kistler
and Gnassanou 2007) [6]. Since cause-and-effect linkages explain chemical reactions, this idea is
fairly significant in chemistry. The conversion of one chemical into another is intimately tied to the
reaction's trajectory. The causality principle is the foundation of Antoine Lavoisier's law of
conservation of mass. This law states that during a chemical reaction, the overall mass of the
substances remains unchanged. This idea is regarded as one of the most crucial in both philosophy
and chemistry. Understanding chemical causality also aids in understanding thermodynamic stability
and reaction direction. For instance, the likelihood of a chemical reaction happening spontaneously
is determined by a change in Gibbs energy. From a philosophical perspective, this illustrates how
widespread the idea of causality is. Furthermore, quantum chemistry has given causality a new
meaning. The laws of quantum mechanics explain why some reactions are probabilistic. This
elevates the relationships between philosophy and chemistry to a new plane. For a thorough grasp
of the nature of chemical reactions, the causality problem is crucial. For instance, the function of
catalysts has a direct impact on the rate and course of chemical reactions. The philosophical idea of
causality and the concept of causality in chemistry are closely related. A greater comprehension of
the nature of chemical reactions is made possible by this relationship.

3. Chemical Bonding and the nature of being

Connections are regarded in philosophy as an expression of the oneness and integrity of
being. Connection does not exist by itself, without that which is connected. Moreover, any
connection has its basis, which makes such connection possible. For example, the gravitational
properties of material systems condition the force connection of cosmic objects; atomic nuclear
charge is a connection in the periodic system of the elements; material production and the community
of interests serve as the basis for the connections between human beings in society. The materiality
of the world conditions the connection of everything with everything else, expressed in the
philosophical principle of universal connection. In order to realise this or that connection there must
be certain conditions. They differ for various systems. The nature of these links is revealed at the
microscopic level by quantum chemistry, which investigates them in greater detail. The connection
between chemistry and philosophy becomes more evident when one understands the links that exist
between atoms[7]. Furthermore, "The nature of the chemical bond is the key to understanding the
properties of substances and the processes that occur in living organisms and in the inanimate
world."(Linus Pauling)[8]. The foundation of stable matter structures is made up of chemical bonds.
The interaction of atoms and molecules results in the formation of these bonds. The physical and
chemical characteristics of matter are largely determined by these bonds. In philosophy,
interconnectedness determines the concept of existence. Chemistry uses actual experimental data to
demonstrate this relationship. For example, the structure of a water molecule determines the special
nature of chemical bonds. Chemical bonds characterize the unity of being and the constancy of
matter, which echoes the basic concepts of philosophy.

4. Ethical and epistemological aspects

In contemporary chemistry, the ethical dilemma holds a unique position. The ethical, social,
and cultural aspects of chemistry are diverse, but to date they have been recognized and identified
mainly by academic communities in the fields of social sciences, humanities, or philosophy (Applied
Ethics). Both the intellectual contribution of chemistry-related participants to reflecting the ethical
aspects of chemical activity and the repetitive influence on its behavior and methodology are
insignificant[9]. Substances that are beneficial to humanity yet occasionally dangerous are produced,
particularly in the chemical industry and the field of pharmacology. Here, philosophy and chemistry
combine to examine the ethical and societal ramifications of scientific discoveries.
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From the perspective of epistemology, or the theory of knowledge, chemistry depends on
the accuracy of information gleaned from experiments. Philosophy examines the creation, validity,
and testing of scientific knowledge.

When analyzing and interpreting the findings of scientific study, philosophical approaches
are crucial. One instance of philosophical epistemology is the development of scientific ideas and
hypotheses in the field of chemistry.

Without philosophical consideration, chemistry's moral and intellectual issues cannot be
adequately resolved.

Results and discussions

Throughout the investigation, the complex link between philosophy and chemistry was
investigated. The laws of causation, the ontological nature of matter, the nature of chemical bonds,
and ethical and scientific issues were all taken into account. The study highlights the intricate
relationship between philosophy and chemistry, emphasizing:

- Atomism’s foundational role in modern science.

-The philosophical and chemical dimensions of causality.

- Ethical challenges in balancing innovation with societal responsibility.

The integration of these disciplines fosters advancements in technology and enriches
human understanding of matter.

The mix of chemistry's empirical discoveries and philosophical viewpoints shows how
complicated the nature of matter is.

Causality: The causal relationships between chemical reactions have been explained by
philosophers.

Ethics and methodology: the methodological accuracy of experimental results and the
responsibility of scientific research were investigated. These results strengthen the scientific foundations
of the connection between chemistry and philosophy and expand experimental applications.

Conclusion

Philosophy and chemistry are complimentary scientific disciplines. While philosophy
examines the nature, methods, and implications of chemical knowledge, chemistry enables the
empirical study of philosophical issues. Chemistry and philosophy have a common platform for
discussing topics like the nature of matter, causality, being, and ethics.

If chemistry were the ‘first science’ in philosophy of science, this would involve the
following major changes in the philosophy of science (and spin-off in analytic metaphysics,
including the philosophy of mind)[10].

The study's findings enhanced philosophical comprehension of matter's nature and
chemical processes. There was extensive discussion of the ontological nature of matter, the
structure of chemical bonds, and the ideas of causation. Methodological and ethical problems were
also examined, and remedies were suggested.

Actually, this research advances the creation of new technologies in the domains of
ecology, materials science, biotechnology, and pharmacology. The study also demonstrated how
crucial it is to uphold moral principles while applying scientific discoveries.

Therefore, the connection between philosophy and chemistry is crucial for resolving issues
related to both science and worldview.
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3ammueiy mabuzamel men cebenminicine Kamvicmvl QUIOCODUANBIK Y2LIMOAPOLIH
XUMUSL EbIILIMBIHBIY 980JIOYUACBIHOA KANAll KOPIHIC MANKAHGIH, COHOAU-AK MAamepusiHulH
KYPbLIbLMbl MeH MYPLEHYIH 3epmmetumin XUMUsHbLY WbIHOLIKMbL QUioCcopusinbly mycinyoi
Kanai HcaKcapma aiamvliblH KOpCemy YuiiH, MeH uiocodus mMmeH XUMUAHbIY MOZblCAMbIH
cananapvli 3epmmeyee mulpolcamvii. Ounoco@us Mer XuMusiHblH OAULAHBICLIH 2bLIBLMU HCIHE
NPAKMUKALbIK MYPblOaH 3epmmey Manvi3ovl. byn sepmmey Kondanvliamoln cekmopaapoagel
XUMUSLIBIK, NpOoYyecmepoiy, MUiMOLLiciH apmmuvlpaobl HCaHe 01apObly MAOULAMBIH HCAKCHIPAK,
mycinyee MyMKiHOiK 6epedi. Mvicanvl, xumus meH guiocoguansiy apanac adicmepi KOpulazau
opmanvl Kopaay, gapmarxonocus, 6UOMEXHOI02UsL HCIHE HCAHA MAMepuaroapobl CUHmMe30ey
cananapvulHoa eme  Maubl30bl. XuMusi  bLILIMbIHGIY — KAJABINMACYbIHA — dCep  emKeH
Qunocouanviy udesanapoviy O0AMYbIHbIH MAPUXu Kezeyoepi Kapacmuipulidovl, AmMOMUM
mypanvl QuUIOCODUANLIK JHCIHE 2bLILIMU 0epeKKo30ep Kapacmuvlpblidobl, MAamepusiHbly
mabueamelina kesKapacmap uiocopus men Xumus apacviHod Caiblcmulpuliaosl, uiocodus
MeH XUMUSIHbL OAUIAHBLCMBIPAMbBIH HCAINbL NPUHYUNMED MEH Y2bIMOAP AHbIKMALA0bL. MAL0Ay
JicoHe canvlcmulpy Heei3inOe. 3epmme)y OapblcblHOA 3ammuly mabdbueamvl, cebenminix
yeuiMoapel, XuMusnblK OQUIAHBLICMBIY —CUNAMMAMANApPLl, XUMUs MeH @UI0CcOPuAHbIY
MORLICYbl  APKBLIbL  DMUKALBIK — JHCIHE  EbLIBIMU — Macenenep KaApacmuipbliovl. Xumus
IMRUPUKATBIK Od]lesloep 0Cbl Macenenepoiy puiocopusnvly He2iz0epine KOCbLlObl. 3epmmey
Hamudicenepi unocoduada 0a, bLILIMOA 0a XUMUSLLLIK npoyecmep mypaivl mepenipex oinim
any2a MymKiHOiK 6epoi. Ic scy3inde 3epmmey Hamudicenepi OUOmexHoio2us, apmakonious,
MAMEPUANMany  HCoHe IKOJNO2US  CANANAPLIHOA — JCAHA  MEXHOJIO2UANapOobl  Jcacaya
komexkmecedi.  CoHbiMeH — Kamap, 3epmmey  MOPANbOLIK — HCIHE  HCAYANKePULiNiK
CMAaHOApmMmapvlH caKkmai OMvlpbln, IMUKALLIK IHCIHE RbLILIMU KUBIHOBIKMAPObl Uieulyee
bazvimmanzan. Felnvimu dcananvlkmapOobl HAKMbl JHCy3e2e acblpy apKblibl 3epmmeyoiy
NPAKMUKATIBIK MAHBIZ0bLIbIZbL A0AM3AMMbIY OMIp Cypy Oeneelin Komepyoe MAaHvl30bl po.l
amkapaowl. Byn chunocopus men xumusHvly 6iprecker HCYMblCbIHbIH HIMUNHCECI .

Kinr ce3nep: Xumus, d¢unocogusa, amomuszm, xumusaivly Oauianvlic, 3MUKd,
bombicmbly Oipiici.
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Ymobwvl npodemoncmpuposams, Kax uiocogpckue KoHyenyuu, Kacaowuecs npupoobsl
Mamepuu u NPUYUHHO-CIeOCIEEHHBIX C8A3€lU, HAULIU OMPAINCEHUE 8 IBONIOYUU XUMUUECKOU HAYKU,
a maxoice KaxK Xumus, u3yyaruds Cmpykmypy u mpanc@opmayuio mamepuu, MOjiCem Yayuuums
@unocogckoe noHumanue pearbHOCMU, s CMPeMIIOCh UCCIe008amb 00IaAcmuU, 6 KOMOpPbIX
Gunocous u xumus cxoosmes. C HAYYHOU U NPAKMUYECKOU MOYEK 3PEHUS 8AICHO UCCIe008ANb
c63b  mexncoy @uaocoguein u xumuei. Imo ucciredosanue nogviuiaem IppexmusHocmo
XUMUYECKUX NPOYECCO8 8 COOMBEMCMBYIOWUX OMPACTSX U NO3BOJISIEN JIyUULe NOHSMb UX NPUPOOY.
Hanpumep, couemanue memooog xumuu u ¢urocogpuu umeem pewiaoujee sHaveHue 8 001acmu
3auumsl OKpydicaoujell cpeobl, hapmakoiocuu, OUOMEXHOIOSUU U CUHME3d HOBbIX MAMEPUALOS.
Paccmampusaromes ucmopuueckue smanvl paszgumus @Guiocopckux uoetl, NOBIUABUUX HA
CMAHOBIeHUe XUMUYECKOU HAYKU, PACCMAMPUBAIOMC QULOCOPCKUe U HAYYHbLE UCTIOYHUKU NO
AmMoMU3MY, CPABHUBAIOMCS NOOX00bl K Npupode mamepuu medicoy uiocopuetl u xumuetl, a
MAKJce HA OCHOBE AHAAU3A U CPABHEHUSl BbIAGIAIOMC 00wue NPUHYUNsl U KOHYEenyuu,
ceazvisaomue gurocoguio u xumuro. B xoode uccreoosanus uzyuanace npupooa mamepuu,
KOHYenyuu NpuyuHHO-C1eOCMBEEHHOU C853U, XAPAKMEPUCTUKU XUMUYEeCKUX C6s3ell, a MmaKdice
ImMuYecKue U HayyHvle 60Npocyl Ha cmoike xumuu u gunocoguu. K ¢punocogckum obocnosanusm
SMUX BONPOCO8 00OABUNUCH IMAUPUYECKUE OaHHble No Xumuu. Pezynbmamvi uccredosanus
nO360UNU 2NY0JCe NOHAMb XuUMUYecKue npoyeccvl Kak 6 ¢urocoguu, maxk u 6 Hayke. Ha
NPaKmuke pe3yrbmamvl UCCIe008aHUSL NOMO2AIOM 8 CO30AHUU HOBbIX MEXHOLo2Uull 8 obracmu
buomexunonozuu, gapmarxonozuu, mamepuanogedenus u sxonrocuu. Kpome moezo, uccredosanue
HANpasieHo HA peuleHue SMUYECKUx U HAyyHulX npooaem npu coOI00eHuu MOPAIbHbIX HOPM U
omeemcmeennocmu.  [lpakmuueckas — 3HAYUMOCMb — UCCIE008AHUA,  3AKTIOUAIOWAACA 8
NPAKMUYECKOM NPUMEHEHUU HAYYHbIX OMKPLIMULL, Uepaem 3HAYUmenbHyl0 polb 8 NOGbIUEHUU
VPOBHSA JHCUZHU UeN08euecmad. Dmo pe3yibmam cO8MeCmHou pabomsl Guiocopuu u xumuu.

KuwueBble ciaoBa: xumus, ¢urocogus, amomuzm, Xumudeckas C613b, IMUKA,
eouHcmeo bvimusi.

53


mailto:dilya-turarova@mail.ru

